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Researchin recent decadeshas identified the varied
information needs of engineers versus scientists.
While most of that research looked at the
differences among organizations, we surveyed
engineers and scientists within a single Air Force
research and development laboratory about their
information gathering, usage, and production
practices.The results of the Phillips Laboratory
survey confirm prior assumptionsabout distinctions
between engineering and science.Because military
employees responded at a much higher rate than
avilian staff, the survey alsobecamean opportunity
to profile a little-known segment of the engineer/
scientistpopulation.In additionto the effectPhillips
Laboratory's staled mission may have on member
engineers and scientists, other factors causing
variations in technical communication and
information-related activities are identified.
Introduction
The technical communication and information-related
activities of engineers and scienUsts have been a topic of
study and discussion for more than 40 years. There is little
to challenge the notion that both groups rely heavily on
information, and engineers and scientists themselves
generally acknowledge that information is their most
significant product. Aside from these fundamental con-
clusions, there has been scant progress in studying the
varied role of information for engineers in comparison
with its role for scientists. Research into the functions of
information for these groups has lagged behind other user
studies largely because the majority of research on infor-
mation needs and use has focused on scientists alone or on
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heterogeneous groups of engineers and scien-
tists working together. Such studies have not
contributed significantly to differentiating the
information behaviors of tile two groups. This
unique study compares engineers and scien-
tists at the same laboratory.
Additionally, there is little known about the
technical communication and information-re-
lated activities of engineers and scientists work-
ing for the Department of Defense as military
employees. Surveys and other studies have
included this group with engineers and scien-
Lists working for industry, academic institu-
tions, or other government organizations. In the
few studies concerning defense engineers and
scientists, the majority of respondents were
civilian) "2 Because two-thirds of the respon-
dents in the present survey are military engi-
neers and scientists, preliminary conclusions
can also be drawn concerning the technical
communication and information-related activi-
ties of this segment of the research community.
Literature Summary
Previous studies have assumed that scien-
tific discovery progressed smoothly and natu-
rally to technological advancement and that
the literature of both science and technology
was similarly used and produced) Kline writes
that even the name given to the innovation
process, R&D, "implies the linear model: the
phrase itself suggests a direct and unique path
from research to development and product. ''t
This thinking links engineering and science, at
times nearly equating the two. Engineers and
scientists are seen as interacting, complemen-
tary forces driving the innovation process.
Engineers and scientists are thus seen as com-
parable in their goals, work orientation, and
communication practices--an assumption
which became the foundation of current U.S.
science and technology policies and practices.
Closer examination, however, supports the
position that the two fields of engineering and
science and technology advance independendy
of each other, with the literature of each cumu-
lating independently as well. 5"6More signifi-
cantly, it became apparent that engineers and
scientists do not have the same information
gathering and usage pattemsfl
While acknowledging that scientific litera-
ture is unique from engineering literature, both
are recognized as equal cornerstones of inno-
vation. The two branches of knowledge are
thus permanently linked together as scientific
and technical information or STI. Questions
about the use of STI have increased recently as
a result of the "rising interest and concerns
regarding industrial competitiveness and tech-
nological innovation. ''aThese studies confirm
what many have suspected--that communica-
tion of STI by engineers and scientists plays a
critical role in the innovation process. The
studies have also increased curiosity about
how that information is gathered and used by
engineers versus scientists. Several extensive
reviews of the literature provide background
and state-of-the-art research on communica-
tion by engineers. 9'1°
Differentiating Engineers from Scientists
Engineering is de fined as "the application of
scientific knowledge to the creation or im-
provement of technology for human use. ''tl
This explains the notion of engineering/tech-
nology as an applied science. In this process,
engineers may engage in many diverse activi-
ties including the generation of new ideas,
problem definition, problem solving, informa-
tion seeking, experimentation, calculations,
management of personnel and teams, and pro-
duction of reports. 12The work environment of
the engineer is likely to be in industry or
government where 1) project choice is deter-
mined not by the individual but by manage-
ment, 2) teamwork may be required at many
stages, and 3) goals focus on company or
organizational success. The engineer tends to
find professional success within the organiza-
tion through increasingly responsible, chal-
lenging assignments or management positions.
Science is the search for knowledge through
observing, thinking, experimenting, and vali-
dating. 13 Discovery is conducted for its own
sake and is documented through the univer-
sally accepted published record, the literature
of science. Scientists are likely to work in an
independent environment where they 1) select
questions for investigation based largely on
personal interest, 2) publish results to claim
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discovery and gain personal recognition and
status in the profession, and 3) participate in
the broad exchange of ideas on scientific ques-
tions for the sake of knowledge itself, la
Studies show that, in general, engineers tend
to rely on in-house information such as per-
sonal or colleagues' collections, informal
sources, internal technical reports, technical
handbooks, standards and specifications, and
trade publications. Engineers rarely use the
library to acquire information. Personal con-
tacts and sources are likely to be inside the
organization due to the proprietary or classi-
fied nature of the projects at hand. Easy access
to sources of information, rather than quality
of the information gathered, is a prime reason
for their selection.
Important sources of information for scien-
tists are the more traditionally "academic"
information-gathering methods such as the
use of references and bibliographies in key
articles, tables of contents services, and ab-
stracting/indexing systems. However, infor-
mal communication is also a critical source of
information. Among scientists, information
exchanges tend to take place with people out-
side their organization--the "invisible col-
lege" concept] _ Accessing formal scientific
literature through libraries plays a much larger
role for scientists than for engineers. Scientists
also spend more time reading and document-
ing research results for publication. The dis-
tinction between the information use patterns
of scientists and engineers might most simply
be stated: while scientists tend to focus on
primary source information for generation of
additional primary source conclusions, engi-
neers tend to utilize and produce information
which is farther removed from the basic scien-
tific process.
Study Location, Design, and Methodology
The research reported here was conducted as
a Phase I activity of the NASA/DoD Aerospace
Knowledge Diffusion Research Project. This
project was attempted in order to understand the
flow of scientific and technical information at
the individual, organizational, national, and in-
ternational levels in the aerospace industry. The
goal of Phase I activities has been the investiga-
tion of the technical communications in aero-
space among aerospace engineers and scien-
Lists. 16 While similar studies have been
conducted at two NASA Research Centers, the
National Aerospace Laboratory in the Nether-
lands, J7 and Russia's Central Aero-Hydrody-
namic Institute, _s this particular study was
designed to obtain data from one specific sub-
population of Defense Department engineers
and scientists in aerospace research, those of the
Phillips Laboratory.
Location
The Phillips Laboratory is part of the United
States Air Force's Materiel Command, the Air
Force agency responsible for research, design,
testing, production, and procurement of all
equipment and systems entering Air Force
service, from uniforms to aircraft. Phillips
Laboratory is responsible for designing and
testing all space- and missile-related technolo-
gies of Air Force interest.
Phillips was established in late 1990 during
the Department ofDefense's resizing and mis-
sion realignment program as one of the Air
Force's "super" laboratories. Phillips was cre-
ated by merging the Air Force Space Technol-
ogy Center and it's three subordinate
laboratories: Astronautics, Geophysics, and
Weapons. In 1994, Phillips had a workforce of
just over 1,900 members (1,263 civilians and
638 military) with the engineer/scientist popu-
lation numbering 994. Of these engineers and
scientists, 631 were civilians and 363 were
military. The annual laboratory operating bud-
get for 1994 was $600 million.
Merging the older organizations to create
Phillips resulted in a geographic dispersal of
laboratory directorates which has a bearing
not only on the day-to-day administration of
the organization, but also on the types of
research being done at each site. Headquar-
tered at Kirtland Air Force Base in Albuquer-
que, NM, other major facilities of the laboratory
are located at Hanscom Air Force Base, 20
miles northwest of Boston, MA and at Edwards
Air Force Base in the Mojave Valley, CA.
Other subsidiary facilities are as far-flung as
on Maui, HI, and in the Florida panhandle.
The primary research areas of Phillips are
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•aligned geographically with the parent organi-
zations from which the laboratory descended.
At the Kirdand Phillips site. where 1097 em-
ployees--approximately 60 percent of the labo-
ratory-are located, work is conducted on
high energy plasma and microwave technolo-
gies, electromagnetic pulse hardening, space
systems survivability, aircraft-based technolo-
gies for acquiring and tracking ballistic mis-
siles during their boost phase, applications for
lasers and imaging systems, spacecraft struc-
tures and their power systems, space experi-
ments, and space/launch environmental testing.
The site at Hanscom, which has some 414
employees (making up nearly 25 percent of the
laboratory), conducts research on the environ-
merit between the Earth and the Sun and the
effects of that environment on space systems
and operations. The final 15 pcrcem of the
laboratory are located at the Edwards site. The
368 employees located at Edwards conduct
research and testing on advanced motors and
propellants for space and launch vehicles.
Of the entire Phillips workforce, 53 percent
of employees are identified as "engineers and
scientists." A breakdown of engineers and
scientists at each site is not available because
the Air Force does not distinguish engineers
from scientists when citing the number of
employees assigned to an organization. Sur-
vey response, however, provides some infor-
mation: the engineer/scientist ratio was 15/85
at Hanscom, 77/23 at Edwards, and 58/42 at
Kirtland. The proportion of engineers and sci-
entists to administrative, support, and man-
agement employees is fairly consistent at all
three Phillips sites, with just over half of the
workers at each location officially classified
as engineers and scientists.
Research Design and Methodology
The study described here was conducted at
Hanscom, Edwards, and Kirtland Air Force
Bases using self-administered (self-reported)
mail surveys. The instrument used to collect
the data was tested and used previously in
several other NASA/DoD Aerospace Knowl-
edge Diffusion Research studies. It was slightly
adapted for use at Phillips. The survey popula-
tion included engineers and scientists at the
I01
three sites: 350 at Hanscom, 250 at Edwards,
and 400 at Kirtland. A total of 305 surveys
were distributed with 228 received for an over-
,all response rate of 75 percent. The response
rates of Hanscom, Edwards, and Kirtland were,
respectively, 71 percent, 66 percent, and 79
percent. The survey was conducted during
May, June, and July, 1994. Selected results
from the survey are presented here.
Assumptions
Based on an analysis of the literature of
technical communication and information-re-
lated activities of engineers and scientists, as
well as what is known about the research
environment of Phillips Laboratory, the fol-
lowing assumptions were made:
1. researchers at Edwards and Kirtland
prefer working in groups more than
researchers at Hanscom;
2. the library/TIC is more important (in
terms of performing professional du-
ties) to researchers at Hanscom than
those at Edwards or Kirtland;
3. a higher percentage of researchers at
Hanscom use the library/TIC than at
Edwards or Kirtland; and
4. the primary research literature is relied
on more by researchers at Hanscom
than by those at Edwards and Kirtland.
FindingsandDiscussion
Demographics
To provide a respondent profile, survey par-
ticipants were asked questions about educa-
tional training, present duties, educational level,
years of professional work experience, em-
ployment affiliation, membership in profes-
sional/technical societies, and gender. These
findings are in Table 1.
When asked to characterize their educa-
tional training by discipline, nearly 85 percent
of Hanscom respondents consider themselves
scientists. By contrast. 77 percent of Edwards
respondents refer to themselves as engineers
by training. At the Kirtland headquarters of
Phillips, the response is more evenly divided,
with 58 percent of respondents referring to
themselves as engineers and 42 percent con-
speciallibraries
Table I
.Hanscom Edwards Kirtland
Factors % (n) % (n) % (n)
EducationalPreparation
Engineer 15.2 (S)
Scientisl 84.8 (28)
CurrentDuties
Engineer 12.1 (4)
Scientist 84.8 (28)
Management 3.0 (1)
ProfessionalDuties
Research 84.8 (28)
Aclministmlion/Manogement12.1 (4)
Oesign/Development 3.0 (1)
Other 0.0 (0)
Education
Bachelor'sdegreeo¢less 9.1 (3)
Master'sdegree 39.4 (13)
Ph.D/PostPh.D 51.S (17)
Professionalworkexperience
1-5years 3.0 (1)
6-10years 27.3 (9)
11-20years 21.1 (7)
21-40years 45.S (1S)
41ormoreyeats 3.0 (1)
77.2
22.8
64.9
21.1
14.0
43.9
40.4
15.8
0.0
45.6
38.6
15.8
35.0
17.S
22.8
24.6
0.0
(44)
(13)
(37)
(12)
(8)
(25)
(23)
(9)
(0)
(26)
(22)
(9)
(20)
(10)
(13)
(14)
(0)
$8.0
42.0
49.3
4O.6
10.1
52.9
31.2
13.8
2.1
23.9
39.9
36.2
13.1
21.0
33.3
32.6
0.0
Meanyearsworkexperience 21.3 13.1 16.7
EmploymentAffiliation
DOl)Milil_ 69.7 (23)
U.S.Govt.(DoEandOlher) 15.2 (S)
73.7 (42)
15.8 (9)
62.3
23.9
12.3
1.4
DoOCivilian 15.2 (5)
Other 0.0 (0)
Gender
Female 6.1 (2)
Male 93.9 (31)
Memberof a Professional/
TechnicalSatiety 87.9 (29)
8.8
1.8
7+0
93.0
64.9
(5)
(1)
(4)
(53)
(37)
8.0
92.0
63.0
(80)
(58)
(68)
(56)
(14)
(73)
(43)
(19)
(3)
(33)
($5)
(50)
(18)
(29)
(46)
(45)
(0)
(86)
(33)
(27)
(2)
(11)
(127)
(87)
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sidering themselves scientists. When asked to
describe their present duties as either "engi-
neer" or "scientist," the answers were nearly
identical to those regarding their academic
preparation.
Responses differed among the three sites
when participants were asked to designate
their principal role within Phillips. At Hanscom,
85 percent stated that their primary duty was
research, with 12 percent responding that it
was administration/managemen t. At Edwards,
44 percent stated their primary duty was re-
search, while 40 percent said their duties were
primarily administrative/management (the re-
mainder said their focus was on design/devel-
opment). At Kirfland, the duties were divided
into 53 percent research, 31 percent adminis-
trative/management, and 14 percent design/
development. While the overall Phillips
workforce is fairly evenly divided into three
segments with regard to educational level, the
distribution of master's degree and Ph.D. em-
ployees varies significantly from base to base.
Differences in professional work experi-
ence among the bases were varied, with 35
percent of Edwards respondents having only
1-5 years of experience as opposed to 3 percent
at Hanscom and 13percent at Kirtland. Edwards
and Kirtland otherwise show similar years of
work experience, but vary considerably from
Hanscom where 45 percent of engineers/sci-
entists have 21-40 years of experience. In
other respects, there is little to distinguish the
populations at Hanscom, Edwards, and
Kirtland from each other, with the exception
of Hanscom, where there is a slightly higher
number of memberships in professional soci-
eties. Also noteworthy is the DoD military
employment affiliation of 70 percent of re-
spondents at Hanscom, 74 percent at Edwards,
and 62 percent at Kirtland. Overall, only 37
percent of engineers and scientists at Phillips
Laboratory are military employees.
Regarding the professional alignment of tile
Phillips workforce, there appears to be a dis-
tinct relationship between the disciplinary fo-
cus and research behavior at each of Phillips'
principal facilities and the geographic setting
in which they are located. Situated in the richly
academic area of New England, the Hanscom
researchers overwhelmingly consider them-
selves scientists when describing their aca-
demic preparation. By contrast, the vast
majority of the Edwards researchers, close to
the more production-oriented, aerospace manu-
facturing mecca of southern California, refer
to themselves as engineers by training. At the
Kirtland headquarters of Phillips, the academic
orientation of the workforce is more evenly
divided between engineers and scientists. This
split at Kirtland seems appropriate with
Kirtland's close proximity to two of the De-
partment of Energy's national laboratories,
Los Alamos and Sandia--the former basic
research-oriented and the latter (actually lo-
cated on Kirtland Air Force Base) an advanced
engineering facility. The primary orientation
of the research population at each of the
Phillips' sites is reflected in file libraries at
each of the sites: a research library at Hanscom,
and technical libraries at both Kirtland and
Edwards.
The educational background of the Phillips
workforce illustrates the fact that more scien-
tists seek degrees to the Ph.D. level than do
engineers. The educational level also seems to
relate to the civilian/military mix at each site.
Hanscommwhere more than half of tile re-
spondents are holders of doctorates/post doc-
toratesmis the Phillips site with the highest
proportion of civilian employees. At bo0t
Edwards and Kirtland--which have younger,
more predominantly military workforces_
respondents most frequently reported
bachelor's or master's degrees as their highest
educational achievement. The most likely ex-
planation for this difference is the historically
validated tradition of the military as a youthful
profession. On average, the military research-
ers of Phillips are younger than their civilian
colleagues, and have not yet had the opportu-
nity to reach the highest academic level of their
chosen fields. The military education system's
emphasis on engineering over other academic
disciplines may also account for the higher
percentage of self-identified engineers at
Edwards and Kirdand than at Hanscom.
How education level relates to longevity
within the Phillips workforce is unclear. How-
ever, it is clear that the Hanscom respondents
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have substantially more professional experi-
ence than their colleagues at either Edwards or
Kiftland with nearly half reporting 21 or more
years of professional experience: This may be
a reflection of the history of the communities
near which the bases are located. The north-
eastern United States is a long-stabilized area,
while the southwest is still a region of rapid
and radical growth.
It is not surprising that the greatest percent-
age of the Phillips workforce at each site is
civilian, rather than military. There has been a
trend within the DepartmentofDefense for the
past 25-30 years to centralize and stabilize
research and development activities. Part of
this stabilization effort has been to reduce the
numbers of military workers in such settings
since the military personnel are likely to be
more transient members of the workforce.
These engineers and scientists did not reply to
the survey in proportion to their presence in tile
laboratory, however. While more than two-
thirds of the Phillips workforce are civilians,
70 percent of survey respondents were mill-
taP/members of the laboratory. This response
result was completely unanticipated and can
best be explained by several factors. Among
these factors are that the military members of
Phillips tend, on average, to be younger than
the civilian workers. Therefore, they may have
fewer purely research responsibilities to take
them away from the laboratory premises, af-
fording more time to complete the survey.
Also, the military training and mindset of
these respondents may make them more likely
to complete any surveys as they would look
upon it as more a requirement than an option.
Communicating and
Producing Technical Information
Phillips respondents are largely in agree-
ment about the importance of effective com-
munication of technical information. As
indicated in Table 2a, about 94 percent of
participants at Hanscom, 93 percent at Edwards,
and 9 ! percent at Kirtland responded that it is
important. About half of the respondents at all
bases report that there had been an increase in
the amount of time spent producing technical
information compared to five years ago. Only
12 percent at Hanscom thought the amount of
time had decreased, while about a quarter of
respondents at the other two bases thought it
had decreased. More than 50 percent of re-
spondents overall said that as thcy adv,'mced
professionally, theamountof time spent work-
ing with technical information received from
others has increased as well.
In this survey, technical communication was
defined as both the time spent producing oral
and written communication, as well as time
spent working with written and oral cornmuni-
cation received from others. Phillips respon-
dents noted that overall, this communication
occupies approximately 32 hours, or 83 per-
cent of a 40-hour work week. These findings
appear in Table 2b. Results show a mean of
16.3 hours per week at Edwards and 18.3 hours
per week at Kirtland being spent producing
technical information. Hanscom respondents
spend a mean of 14.9 hours per week working
with technical information received from oth-
ers compared to the high at Edwards of 16. I
hours per week.
Responses on collaborative writing prac-
tices at Phillips (Table 2c) indicate that Edwards
engineers and scientists prefcr writing alone
more than the engineers and scientists at
Hanscom or Kirtland. A mean of 69 percent of
written technical communications at Edwards
involve writing alone, and 33 percent of re-
spondents write alone only. Hanscom partici-
pants write alone a mean of 57 percent of their
written technical communications and prefer
writing with a group of 2-5. Group writing is
seen as more productive by those at Hanscom
(45.5 percent) than at Kirtland (36 percent) or
at Edwards (26 percent).
Little distinguishes the engineers and scien-
tists from each base in terms of the respon-
dents' assessment of the importance of
technical information to their research or the
amount of time spent preparing or working
with technical information. The significant
amount of time spent is possibly a reflection of
the Phillips administration's emphasis on gen-
erating technical information, particularly in
the form of technical reports, conference pa-
pers, and journal articles.
Although the characterizations of engineers
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and scientists previously noted would suggest
tl_atscientists are more likely to work indepen-
dently than are engineers, the results of the
Phillips survey do not support this assumption.
It is clear that the Hanscom respondents greatly
prefer to work in groups when producing any
type of technical information, compared to the
more engineering-oriented populations at both
Edwards and KirUand. A possible explanation
for this unexpected finding might be that
Hanscom has a more collegial atmosphere than
the settings at the other two Phillips sites. Not
only is Hanscom located in thepreviously noted
highly academic region, hutthe entire Hanscom
contingent is also housed injust a few buildings
which are within easy walking distance of each
other. The physical setting at Hanscom ishighly
conducive to collaboration. This is in marked
contrast to both Edwards and Kirtland where
the elements of Phillips at each base are widely
dispersed, with some related facilities as much
as 40 miles from each other.
Another possible explanation for the ten-
dency of the Hanscom respondents to produce
technical information in groups more often
relates again to the longevity of the Hanscom
workforce. As noted earlier, nearly half of
Hanscom' s respondents have 21 or more years
of experience in their given field. Based on this
and their advanced academic credentials, it is
possible to assume the Hanscom respondents
feel more comfortable in their professional
status, having spent earlier working years es-
tablishing their credentials and niche in the
Table 2a
Hanst_n/I
Factors % (n)
Edwmds Kirtland
% (n) % (n)
Inyourwork,communicatingechnical
infozmalioneffectivelyis:
Imparlunt 93.9 (31)
Neitherimporlantnorunimporlont 0.0 (0)
Unimportant 6.1 (2)
93.0 (53)
0.0 (0)
7.0 (4)
91.3 (126)
2.2 (0)
5.8 (8)
Mean* 4.6 4.6 4.5
43.9 (25)
21.1 (12)
26.3 (1S)
8.8 - 6)
57.9 (33)
24.6 (14)
17.S (10)
0.0 (0)
44.2
29.0
23.9
2.9
(61)
(4O)
(33)
(4)
ComparedIoSyearsago,theamountoftime
youspendproducingtechnicalidormotionhas:
Increased 485 (16)
Sloyedthesame 36.4 (12)
Decreased -12.1 (4)
Notapplicable 3.0 (1)
Asyouhaveadvancedprofessionally,
amountollimeyouspendwalkingwilh
lechnicoJinformalionreceivedhamolhershas:
Increased $4.5 (18)
SloyedIhesame 36.4 (12)
Decreased 9.1 (3)
Iqotapplicable 0.0 (0)
"A1 toSpaintscalewithl=unimparlantdS=veryimparlonl.
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58.7 (81)
29.7 (41)
10.9 (15)
0.7 (1)
I
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organization. Thus, they are less motivated to
produce information independently to sub-
stantiate their professional reputations and are
more willing to work with others. Also, the
previously noted collegial atmosphere of the
Hanscom area may contribute to a climate in
which Hanscom's senior scientists spend a
higher portion of their time mentoring their
junior colleagues. The result of such coopera-
tion may be the increased amount of group
work on technical publications and presenta-
tions. By contrast, the professionally younger
members of the Phillips workforce are clus-
tered at Edwards and Kirtland, where the ne-
cessity of independent work to solidify
professional reputations is likely higher. While
Phillips management certainly encourages
collaborative efforts in technical information
production, it is generally not a requirement
based on work assignments. As is likely in
non-DoD research settings, some projects are
more appropriate for group effort than others.
This is reflected in Phillips' information pro-
duction practices.
Types of Information Produced and Used
Respondents were asked the number of limes
in the past 6 months they had written or prepared
various information types, alone or in a group
(See Table 3a). Letters, memoranda, technical
talks/presentations, and audio-visual materials
are most frequently prepared individually at all
three bases. More differences appear in informa-
tion products prepared in groups. Hanscom re-
spondents indicated that abstracts, letters,
technical talks/presentations, DoD technical re-
ports, and audio-visual materials are prepared in
groups averaging 2 to 3.5 people. At Edwards
and Kirtland, with only slight variations, group
preparation centers on technical talks/presenta-
lions, letters, memoranda, and audio/visual ma-
terials. Group size at Edwards ranges on average
from 2 to 6. Average size of work groups at
Kirtland is 2 to 5 people.
Table 2b
TECHNICALCOMMUNICATION PRACTICESOFPHILLIPStAB ENGINEERSAND
SCIENTISTS:HOURSSPENTWEEKLYPRODUCINGAND RECEIVINGINFORMATION
Factors
Hanscom Edwards Kirtland
% (n) % (n) % (n)
Hourspentweeklyproducingtechnicalinfocmotion:
0 0.0 (0)
1-5 9.1 (3)
6-10 18.2 (6)
11-20 45.S (15)
21-40 27.3 (9)
1.8 (1)
12.3 (7)
19.3 (11)
42.1 (24)
24.6 (14)
1.4 (2)
7.8 (11)
18.8 (26)
39.1 (54)
31.9 (44)
Mean 16.9 16.3 18.3
Hourspentweeklywoddngwi$ technicalinformation
leceivedfloraothers:
o 0,0 (o)
1-5 12.1 (4)
6-10 18.2 (18)
11-20 54.5 (18)
21-40 15.2 (5)
Mean 14.9
0.0 (0)
12.4 (7)
47.4 (27)
47.4 (27)
21.1 (12)
16.1
0.7 (1)
7.2 (10)
44.9 (62)
44.9 (62)
18.8 (26)
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The three bases showed a marked differ-
ence in usage of varied types of information
(Table 3b). Hanscom respondcnts in a six-
month period use an average of 39 journal
articles, 19 letters, 18 abstracts, 12 memo-
randa, and 13 conference/meeting papers,
while Edwards' participants use an average
of 26 letters, 25.5 audio/visual materials, 19
memoranda, 19 journal articles, and 17 tech-
nical talks/presentations. Those surveyed at
Kirtland reported using an average of 20
letters, 19journal articles, 14 memoranda. 12
abstracts, and 9 technical talks/presentations
in a six-month period.
As with scientists and engineers in othcr
Phase I studies, the majority of Phillips re-
spondents at all three sites reported that they
most frequently prepared letters and memo-
randa when working alone. Since these types
of materials may be considered the least for-
real types of technical communication, it seems
logical that they are the result of independent.
as opposed to group, effort. Such items are also
more likely to be for internal use within the
organization, as opposed to more formal com-
munications such as technical mRs/presenta-
tions, technical reports, specifications, and
other materials intended for wider audiences.
It seems reasonable that as technical informa-
tion products rise higher on a scale of formal-
ity-with an increase in potential audience--
there will be a h igher likelihood of group effort
in preparing the information. Consensus among
colleagues within the organization is an im-
portant validation of opinion/thought prior to
its release outside the organization. This is
perhaps especially true in a government set-
ring, where it is essential that all information
must meet strict review standards prior to
public release.
The varied information product usage pat-
tems at the three bases seem to reinforce the
differences noted between scientists and engi-
neers. At Hanscom, with its predominance of
self-identified scientists, there appears to be a
distinct preference for the most formal, and
often most timely, form of technical informa-
rion--journal articles. This preference may be
related to the Hanscom respondents' heavier
reliance on their library/TIC, indicating the
scientists' overall habits of seeking informa-
tion from formal, traditional information
sources. The emphasis on journal articles as an
information source at Hanscom may also be
related to the increased likelihood that techni-
cal information is produced as the result of
group effort. The sharing of information
sources with collaborators is simplified in that
Table 2c
Factors
Hanscom
X*/o (n)
Edwmds Kirtland
X% (n) X% (n)
Writealone57.1
Writewithoneolherperson
Writewithogroupof2-5
Writewithagroupofmo_ethan5
(19)
14.4
26.4
2.4
68.9
(5)
(9)
(1)
(39) 65.7
16.1 (9)
13.5 (8)
1.4 (1)
% (n) % (n)
(IS)
(9)
(6)
(3)
Groupismoreproductivethanw,ttngalone 45.5
Groupisasproductiveaswillingalone 27.3
GroupislessproductivethanwTi/ingalone 18.2
I writealone(only) 9.1
26.3 (15)
19.3 (11)
21.1 (12)
33.3 (19)
I07
(91)
14.6 (20)
15.8 (21)
4.1 (6)
% (n)
362 (50)
18.8 (26)
22.S (31)
22.5 (31)
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library information is easily available to all
members of the work group. By contrast, at
Edwards, where group effort occurs less fre-
quently, the emphasis on letters as information
sources is understandable. Independent ef-
fort-and effort by researchers who have less
professional experience and less access to a
library/TIC than at Hanscom--may necessi-
tate more correspondence with colleagues
outside of the organization. As with other
factors, while Hanscom and Edwards appear
to diverge somewhat in their collective an-
swers to this portion of the survey, the Kirtland
respondents, with their even mixture of scien-
fists and engineers, seem to strike the middle
ground of relying almost equally on informal
communications (letters) and formal technical
communications (journal articles).
Undergraduate Coursework
in Technical Communications
Respondents were asked if they have ever
taken a course in technical communications/
writing (Table 4a). Overail, 28 percent said
they had taken a course as an undergraduate
(12 percent at Hanscom as opposed to 47
percent at Edwards and 23 percent at Kirfland).
After graduation, 33 percent at Hanscom, 7
percent at Edwards, and 15 percent at Kirtland
had taken a course in technicaJ communica-
uons/writing. An additional 18 percent over-
all had taken courses both as an undergraduate
and graduate (18 percent at Hanscom, 21
percent at Edwards, and 16 percent at Kin.land).
Overall, 38 percent of survey respondents
indicated they had never taken such a course.
Of the 61 percent overall who had taken a
Table 3a
MEANNUMBEROFTECHNICALINFORMATIONPRODUCTSPRODUCED
IN THEPAST6 MONTHS BYPHILUPSLABENGINEERSAND SCIENTISTS
InformationProducts Alone
Hanscom Edwards Kirtland
In a Avg. no. In a Avg. no. In a Avg. no.
group in group Alone group in group Alone group in group
Abstlacls 1.0 1.4 3.5
Journalttkles 0.3 0.8 3.2
Confe,ence/Meefing
papers 0.5 0.9 3.3
Trade/Promotional
Jileralure 0.0 0.0 0.0
Drawings/Specifications0.8 0.5 2.5
Audio/Visualmaterials 25 1.0 3.0
Lelters 13.6 1.4 2.2
Memoranda 7.7 0.4 2.3
lechnicalproposals 0.2 0.6 23
Technicalmanuals 0.0 0.0 0.0
Compulelprogram
documentation 1.0 0.0 0.0
0o0technicaltepoas 0.5 1.0 2.9
DoEtechnicalreports 0.0 O0 0.0
NASAtechnicalrepods 0.0 0.0 0.0
Technicalt lks/
Presentations 2.7 1.1 3.1
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0.5 0.7 2.6
0.2 0.2 2.5
0.8 0.5 2.6
0.0 0.1 3.5
2.0 0.4 4.2
5.6 0.9 2.5
11.S 1.3 2.0
9.9 1.2 3.2
0.3 0.3 2.6
0.2 0.I 3.7
03 0.0 2.5
0.2 0.3 3.1
0.0 0.0 0.0
0.0 0.0 6.0
4.5 1.4 2.6
0.9 0.7 2.8
0.3 0.4 2.7
0.7 0.7 3.1
0.3 0.2 4.4
2.4 0.3 3.1
4.3 1.9 3.4
16.7 1.6 2.5
11.9 1.6 2.5
1.0 0.3 3.0
0.1 0.1 4.7
2.3 0.1 2.6
0.2 0.3 3.5
0.0 0.0 0.0
00 0.0 0.0
4.8 1.9 3.0
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course, about a quarter of Hanscom and
Edwards respondents and 17 percent of re-
spondents at Kirtland said that this course had
helped a lot to communicate technical infor-
mation while from 33 to 44 percent said it
helped a little and from 3 to 7 percent said it
didn't help at all. When asked if undergraduate
engineering and science students should have
training or coursework in technical communi-
cations, 93 percent overall said yes and 4
percent no.
Respondents were also asked to select (from
a list) which on-the-job skills should be in-
cluded in an undergraduate technical commu-
nications course for science and engi,leering
students (Table 4b). Those at Hanscom priori-
tized the most important topics as technical
reports, oral (technical) presentations, journal
articles, abstracts, and conference/meeting
papers. Edwards respondents said oral (tech-
nical) presentations, technical reports, ab-
stracts, conference/meeUng papers, andjournal
articles, while Kirtland reported oral (techni-
cal) presentaUons, technical reports, abstracts,
use of information sources, and journal ar-
ticles as their choice of on-the-job skills to be
included in a course.
The number of Phillips researchers who
have had some formal coursework in technical
communications is substantially lower than
the number reported for NASA researchers in
another Phase Istudy, t9The most likely expla-
nation for this variation may have to do with
differences between the structures and mis-
sions o f the De partmen t of Defense and NASA.
It may be that NASA places more emplmsis ors
their employees having such coursework. The
predominance of a younger workforce at both
Edwards and Kirtland may account for somc
of the variation in this qualification for work-
ers at tlie different bases (the availability of
such courses at the undergraduate level may be
too new a phenomena for the older researchers
at Hanscom to have taken advantage of it
during their early education). Also, required
military schools which many of the Edwards
and Kihland researchers have attended usu-
ally include coursework on technical and busi-
Table3b
InformationProducts Hanscom Edwards Kirtland
Abstracts
Joumolrticles
Conference/Meetingpopms
Trade/Promotionalliter ture
Drowings/Speciflcotions
Audio/VisualMaterials
Letters
Memmondo
Technkalproposals
Technicalmonuols
Computmprogramdocumenlalion
DoOlechnkolleports
DoEtechnicalreports
NASAtechnicalreports
Technicaltnlks/Presentahons
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ness writing not found in a typical college or
university cumculum. The fact that Hanscom's
civilian researchers were far more likely to
have taken technical communications courses
after completing their bachelors' degrees sug-
gests that the importance of such formal train-
ing became apparent to the Hanscom
researchers as they advanced in their careers.
The virtual unanimity of the Phillips respon-
dents on the need for formal undergraduate
coursework in technical communications ech-
oes the same sentiments expressed by the
NASA researchers. 2° Considering the empha-
sis placed on technical information as "an
essential element of successful engineering
practice ''21 and a primary product of scientific
research, this is not a surprising finding. Know-
ing that the significance of their findings can
best be judged through their communication
of those findings, the only surprise is that some
of the Phillips respondents felt that formal
coursework in technical communications was
unnecessary.
Use of Computer and
Information Technology
Survey participants were asked if they use
computer technology to prepare technical in-
formation (Table 5a). One hundred percent of
the respondents use computer technology to
prepare technical information. This agrees witl_
other Phase I study results which found that 98
percent of U.S. (i.e. NASA) engineers and
scientists used computers to process technical
information. 22'23 At Hanscom, 67 percent al-
ways use it and 27 percent usually it, while at
Edwards, 70 pcrcent reported they always use it
and 22 percent usually use it. At Kirtland, 75
percent reported always using computer tech-
nology and 21 percent reported usually using it.
Table 4a
Factors
Hanscom Edwards Kirtland
% (n) % (.) % (n)
Haveyoutakena courseintechnical
communications/willing?
Yes,asanundergraduate
Yes,aftergraduation
Yes,bolh
Presentlytaking
No
Howmuchdidithelpyoucommunicole
technicalinformation?
Alot
Alittle
Notatall
Havenevertaken
Doyouthinkengineeringandscience
undergraduatesshouldhaveIrainingor
comeworkintechnicalcommunications?
Yes
No
I don'tknow
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12.1
33.3
18.2
0.0
36.4
24.2
36.4
3.0
36.4
(4) 47.4
(11) 7.0
(6) 21.1
(0) 0.0
(12) 24.6
(8) 24.6
(12) 43.9
(1) 7.0
(12) 24.6
(27) 23.2
(4) 15.2
(12) 16.7
(0) 0.7
04) 44.2
(14) 16.7
(25) 33.3
(4) 5.1
(14) 44.9
97.0
3.0
0.0
(32)
(1)
(0)
93.0 (53)
3.5 (2)
3.5 (2)
93.5
5.1
1.4
(32)
(21)
(23)
(1)
(61)
(23)
(46)
(7)
(62)
(129)
(7)
(2)
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When asked if computer technology had in-
creased their ability to communicate technical
information, 79 percent overall responded, "yes,
a lot" while only 3.5 percent said it had not.
Choosing from eight types o f computer soft-
ware, respondents indicated (as shown in Table
5b) that they used word processing software
the most (99 percent) followed by spelling
checkers (90 percent), and scientific graphics
(81 percent). Thesauri, desktop publishers,
business graphics, and grammar and style
checkers are used moderately. Usage patterns
were virtually identical among the three Phillips
sites. Respondents were also asked about their
use of electronic/information technologies in
communicating technical information. At all
three bases, fax or Telex was used most heavily
(91 to 98 percent) with electronic mail the next
most frequently used (85 to 88 percent).
The nearly identical patterns of usage of
computers and information technology at all
three Phillips facilities is not surprising. Since
R&D organizations and federal agencies both
support and encourage the use of the latest
technologies, any agency such as Phillips which
is a government research center is more likely
than most organizations to make the latest
technologies available to its employees. As
common office automation tools become easier
to use--while having increasingly sophisti-
cated capabilities--their use is likely to be-
come so widespread that future studies may
not focus on their use to such a degree.
Use of Libraries/Technical
Information Centers
The survey asked a series of questions con-
cerning the existence, importance, and use of
libraries/technical information centers (TICs)
at the three Phillips sites. All Hanscom respon-
dents have access to a library/TIC although it
is not in their building, while at Edwards. 7
percent have access in their building and 93
percent do not have in their building (Table
6a). At Kirtland, 1.4 percent have access in
their building, 96.4 percent do not have access
hble 4b
On-the-job communications
Hnns¢om
% (hi
Edwards Kirlland
% (n) % (n)
Abstracts 81.8 (27)
Letters 66.7 (22)
MemoJonda 57.6 (19)
Technicalinstructions 69.7 (23)
Journalrticles 87.9 (29)
Conference/Meetingpepefs 78.8 (26)
Ulerotumreviews 60.6 (20)
Technicalmanuals 48.5 (16)
Newsletter/newspaperm_les 24.2 (8)
Oral(lechnical)presentations 87.9 (29)
Technicalspecificaitons $1.S (17)
Technicalreports 90.9 (30)
Useofinformationsources 63.6 (21)
Otherscurces" 3.0 (1)
87.7 (50)
68.4 (39)
61.4 (35)
68.4 (39)
71.9 (41)
77.2 (44)
59.6 . (34)
63.2 (36)
31.6 (18)
94.7 (54)
54.4 (31)
89.5 (51)
70.2 (40)
1.8 (1)
78.3 (108)
60.1 (83)
56.5 (78)
67.4 (93)
71.7 (99)
68.8 (95)
52.9 (73)
54.3 (75)
23.9 (33)
92.8 (128)
$3.6 (74)
83.3 (115)
73.2 (101)
0.7 (1)
III
Hanscom:Literatures alches;Edwards:Multimediapresentations;I(irtland:Programplans.
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in their building, and 2.2 percent responded that
they did not have a library/TiC within their
facility. When asked about the importance of
the library/TIC in terms of performing profes-
sional duties, about 73 percent of Hanscom
respondents said it was important, compared to
49 percent at Edwards and 56.5 percent at
Kirfland. Nearly 37 percent at Edwards felt it
was unimportant as opposed to 15 percent at
Hanscom and 13 percent at Kirtland.
Table 6b shows results on use of the library/
TIC. Library usage at Hanscom is the highest
of the three sites with amean use of 16.5 times
in the past 6 months, while Kirtland respon-
dents had used theft library/TIC a mean of 8.9
times, and Edwards 6.6 times. Respondents
were asked to what extent the proximity of
their work setting affects their use of the li-
brary/TIC. Overall, 41 percent of respondents
indicated that it is important' 24 percent said it
was neither important nor unimportant' and 33
percent said it was unimportant. Forty-seven
percen tof the Edwards respondents---who have
access to a small branch library at their imme-
diate worksite but must travel 40 miles to visit
the main, more comprehensive, technical li-
brary on base--agreed that their proximity to
a library/TIC (or, in their case, lack of proxim-
ity) had an important effect on their use of that
library/TIC. In contrast, at Hanscom, where 87
percent of respondents said they could walk to
their library/TIC in 5 minutes or less, over 57
percent of the respondents said the library/
TIC's location had moderate to low influence
on their use of its resources. Kirtland' s respon-
dents, whose work campus is neither as com-
pact as Hanscom's nor as far-flung as Edwards',
were more evenly divided on the importance
of the library/TIC's proximity; 38 percent
thought the location was very important' 27
percent thought it neither important nor unim-
portant, and 32 percent thought the location
was not at all important.
The higher library/TIC usage rate and higher
importance attached to the library/TIC among
Hanscom respondents might be attributed to
their self-identification as "scientists" rather
than engineers as well as to the previously
mentioned academic climate of the Hanscom
environs. The years of experience in Hanscom' s
workforce (more than 50 percent of the survey
respondents have more than 20 years of pro-
fessional work experience in comparison with
only a quarter of Edwards' respondents and a
third of Kirtland's respondents) also suggests
that a longer ingrained habit of research may
be a factor leading toward increased librar3'/
TIC use.
Table 5a
Xanscom Edwards Kirtland
Factors % (n) % (n} % (n)
UseofcomputertechnologyIop_epole
technicalinformation
Always 66.7 (22)
Usually 27.3 (9)
Sometimes 6.1 (2)
Nevel 0.0 (0)
Hascompulestechnolo_inoeasedyou,ability
tocommunicatechnkaJJnt'ormatio_?
Yes,a lot 87.9 (29)
Yes,alittle 12.1 (4)
No 0.0 (0)
70.2 (40)
22.8 (13)
7.O (4)
0.0 (0)
77.2
19.3
3.5
(44)
(11)
(2)
7S.4 (104)
2O.3 (28)
4.3 (6)
0.0 (0)
78.3
17.4
4.3
(109)
(24)
(6)
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Our assumption that library/TIC usage at
Hanscom will be higher can be explained by
dil'fcrcnces among engineers and scientists in
information-seeking, information use, and re-
search habits. However, it can also be ex-
plained by another widely-acknowledged
information-gathering characteristic: rise ten-
dency for both engineers and scientists to view
accessibility and convenience as a primary
factor in gathering information. 24.25The influ-
ence of the library/TIC's location on its usage
cannot be overlooked in any of the Phillips
settings, in spite of the near consensus at all
sites that the proximity of the workplace to the
library only moderately affects library usage.
The fact that Hanscom's workforce is almost
entirely housed in a single complex of build-
ings just across the street from their research
library is an obvious explanation for higher
library use by the Hanscom respondents. Lower
use rates by survey respondents at Edwards arc
likely a result of the limited resources on hand
at their branch library, which can only be
supplemented by a 40 mile drive to the main
technical library on base. The more moderate
library[TIC use rates by Kirtland respondents
can be explained, in part, by their dispersion
among dozens of buildings, only a small per-
centage of which are within walking distance
of their technical library. These effects of
Table5b
Hanscom
% (n)
Satiate
Wordprocessing 100.0 (33)
Oullinersandprompters 12.1 (4)
GrammarM stylecheckers 36.4 (l 2)
Spellingcheckers 81.8 (27)
Thesaurus Sl.S (17)
Business_'aphks 24.2 (8)
5cient_kgraphics 78.8 (26)
Deskloppublishing 42.4 (l 4)
InfofmalionTechnologies
Audiotapesandcassettes 18.2 (6)
Motionpklurefilm 9.l (3)
Y'deolope 60.6 (20)
Desktop/electronicpublishing 57.6 (19)
Computercassette/cmtridgetapes 63.6 (21)
Electronicmail 84.8 (28)
Electronicbulletinboards 48,5 (16)
FAXorTELEX 90.9 (30)
Electronicdatabases 75.8 (25)
V'deocon|erencing 42.4 (14)
Computerconfevencing 0.0 (0)
Mklngrophicsandmicrof,mms 21.2 (7)
Laserdisc/videodisc/CD-ROM 54.S (18)
Electronicetworks 69.7 (23)
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Edwards Kirllaa._.__dd
% (n) % (n)
98.2 (56)
14.0 (8)
35.1 (20)
93.0 (53)
66.7 (38)
45.6 (26)
71.9 (41)
S0.9 (29)
17.5 (10)
19.3 (T1)
66.7 (38)
70.2 (40)
45.6 (26)
87.7 (50)
70.2 (40)
98.2 (56)
66.7 (38)
$2.6 (30)
5.3 (3)
24.6 (14)
29.8 (17)
77.2 (44)
98.6 (136)
13.0 (18)
37.7 (52)
90.6 (125)
$6.5 (78)
39.9 (55)
85.5 (118)
41.3 (57)
17.4 (24)
14.5 (20)
55.8 (77)
51.4 (71)
42.0 (58)
86.2 (119)
46.4 (64)
95.7 (132)
58.0 (80)
SO.O (69)
5.8 (8)
24.6 (34)
27.5 (38)
61.6 (85)
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proximity might also contribute to the slightly
higher likelihood of the Edwards and Kirtland
respondents to use computer networks to search
their library's catalogs and/or library materi-
als via computer; a time-consuming trip to the
library can be better justified if a prior check
indicates that the materials needed are indeed
available for use in the library and not already
on loan to a colleague. Also, while researchers
have online access to their libraries via the
S1RSI Corporation's STILAS at each site, the
systems were not installed simultaneously and
do not have the benefit of identical LAN archi-
tectures at each base, which would account for
much of the variation in usage.
Sources of Information
Survey participants were also asked to indi-
cate from a given list which information sources
were consulted in solving a technical problem
('Table 7). The source consulted most frequendy
at all bases was "personal store of technical
information, including sources I keep in my
office" (Hanscom 97 percent, Kirtland 99 per-
cent, and Edwards 100 percent). In descending
order the next most frequently used sources at
Hanscom were co-workers at their organiza-
tion, literature sources in the organization's
library, colleagues outside the organization, an
electronic database in the library, and a librarian
or technical information specialist. After their
personal store of information, the descending
importance of other sources used at both
Edwards and Kirtland were co-workers in the
organizaOon, colleagues outside the organiza-
tion, literature sources in the organization's
library, databases in the library, and a librarian/
technical information specialist.
The consistent finding that personal infor-
mation resources are used before consulting
other sources is not surprising. This trend has
been noted as common with the majority of all
scientists and engineers in a variety of settings.
The fact that DaD researchers are required to
main tain comprehensive project files may even
reinforce this tendency. A large store of tel-
Table 6a
Hanscom
Factors % (n)
Edwards Kirtland
% (n) '/_ (n)
Doesyourorganizationhavea
librorc/lechnkalinfowmnlionce ter?
Yes,inmybuilding 0.0 (0)
Yes,buthalinmybuilding 100.0 (33)
No 0.0 (0)
Importanceintermsof
pedormJn_professionaldu ies
Important 72.7 (24)
Neitherimportantnorunimportant 12.1 (4)
Unimportanl 15.2 (S)
Doesnothavelibra,/TIC 0.0 (0)
7.0 (4)
93.0 (53)
0.0 (0)
49.2 (28)
14.0 (8)
36.9 (21)
0.0 (0)
1.4 (2)
96.4 (133)
2.2 (3)
56.5
28.3
13.0
2.2
(78)
(39)
(13)
(3)
Mean* 4.1 3.2 3.7
"A 1to5 pointscalewithl=unimporlantand5=ve_yimporlanl.
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evant information ready at hand in the official
files seems an obvious first resource. The use
of other informal information sources prior to
consulting a librarian/technical information
specialist follows the already noted pattern of
scientists and engineers overall.
Use of Technical Reports,
Domestic and Foreign
In identifying which categories of technical
reports were used most frequently in perform-
ing their present professional duties, the re-
spondents ranked U.S. Department of De fense
Table6b
Hanscom
Factors % (n)
Edwards Kirtland
% (n) % (n)
Useinthepast6 months
0limes 3.0 (1)
t-5times 33.4 (11)
6-10times 21.2 (7)
11-25limes 33.3 (11)
26-50times 3.0 (1)
51timesormace 6.1 (2)
Mean 16.5
Howdoesproximityaffectyouruse?
Imporlant 42.4 (14)
Neilherimportantnorunimporlont27.3 (9)
Unimportant 30.4 (1O)
Doesnothovelibraff/T1C 0.0 (0)
17.S (10)
47.4 (27)
24.6 (14)
7.0 (4)
1.8 (I)
1.8 (I)
47.3
15,8
3619
0.0
6.6
(27)
(o)
(21)
(0)
14.1 (19)
44.1 (61)
17.4 (24)
14.5 (20)
7.2 (10)
0.7 (1)
38.4
26.8
32.6
2.2
8.9
(53)
(37)
(45)
(3)
Mean* 3.2 2.9 3.1
*A1IoSpointscalewilh1=unimportantand5=vewimpodont
Table7
Hanscom
Sources % (n)
Pe,sonalstoreoftechnicalinformation 97.0 (32)
Spokewithacowofke_olpeopleinsidemyorganization97.0 (32)
Spokewithcolleaguesoutsidemyorganization 90.9 (30)
Usedliteraluresources[oundinmyo_gonization'slibmff93.9 (31)
SearchedaneleclTonkdatabaseinthelibrary 75.8 (25)
Spokewitholibrarianortechnicalin[ofmatianspecialist63,6 (21)
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Edwards
% (n)
Kirtlan____d
% (n)
100.0
100.0
94.7
80.7
772
64.9
(57) 99.3 (137)
(57) 99.3 (137)
(54) 92.8 (128)
(46) 89.9 (124)
(43) 70.3 (97)
(37) 60,1 (83)
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reports highest at all three Phillips sites (see
Table 8.) The second most heavily used tech-
nical reports at all three are NASA reports.
Technical reports from the U.K. and U.S.
Department of Energy rank third and fourth in
importance, respectively, for respondents at
Hanscom and Edwards, while the ranking of
these two categories is reversed by Kirtland
researchers. Technical reports from AGARIC),
ESA, China, India, France, Germany, Japan,
the Netherlands, and Russia are of lesser sig-
nificance according to all survey respondents,
and their ranking varies only slightly from one
Phillips site to another. While nearly all of the
Table 8
Hanscom
Use % (n)
Edwards Kirtland
% (n) % (n)
Count'ry/Ofganization
U.S.DaD 90.0 (30)
U.S.NASA 81.80 (27)
U.K. 69.70 (23)
U.S.DoE 45.50 (15)
NATOAGARO 27.30 (9)
ESA 33.30 (11)
China 12.10 (4)
India 18.20 (6)
France 36.40 (12)
Germany 45.S0 (1S)
Japan 33.30 (11)
fileNelherlands 24.20 (8)
Russm 45.50 (15)
Hanscom
Importance X (n)
Count/Organization
U.S.DaD 4.1 (33)
U.S.NASA 3.30 (33)
U.K. 2.6 (33)
U.S.DOE 2.4 (32)
NATOAGARO 1.5 (32)
ESA 1.7 (32)
China 1.4 (32)
India 16 (32)
France 2.0 (33)
Germany 2.2 (33)
Japan 1.9 (33)
l_eNelhedands 1.70 (33)
Russia 2.30 (33)
spring 1996
82.5
73.7
45.6
43.9
38.6
14.0
8.8
5.3
31.6
26.3
28.1
5.3
35.1
(47) 78.3
(42) 50.7
(26) 41.3
(25) 45.7
(22) 8.7
(8) 12.3
(5) 5.1
(3) 4.3
(18) 23.2
(1S) 31.2
(16) 26.1
(3) I0.9
(20) 31.2
(108)
(70)
(57)
(63)
(12)
(17)
(7)
(6)
(32)
(43)
(36)
(15)
(43)
Edwards
4.O (57)
3.80 (56)
2.5 (54)
2.4 ($6)
2.1 ($3)
!,8 (52)
1.60 (48)
1.S (49)
2.1 ($2)
1.90 (51)
2.0 (51)
1.5 ($1)
2.4 (51)
Kirtland
X (n)
3.9 (134)
3.2 (133)
2.2 (132)
2.6 (134)
1.4 (128)
1.6 (130)
1.3 (127)
1.3 (129)
1.7 (131)
1.9 (132)
1.8 (131)
1.5 (130)
2.1 (132)
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respondents reported that they had access to
materials from all countries listed in the sur-
vey, over half noted that they did not use them.
In assessing the importance of the various
report categories on a scale of 1 (very unim-
portant) to 5 (very important) to their work, the
respondents made the same preferences, rank-
hag U.S. DoD reports as most important with a
mean importance of 3.91, followed by NASA
reports (3.37), and then U.S. DoE reports (2.52).
Foreign materials were all rated as having
lesser importance, with scores varying from a
high of 2.36 for U.K. materials to a low of 1.38
for Indian reports.
Because the primary product of Phillips is
technical reports, it is not surprising that U.S.
DoD technical reports are used most often
and are considered most important by the
Phillips workforce. Their ready availability
at the Phillips Research and Technical Li-
braries may have some influence on this pref-
erence. Also contributing to the preference
for DoD reports is the likelihood that many
are also housed in the personal libraries of the
researchers who make these office collec-
tions of technical information readily avail-
able to their colleagues as previously noted.
The importance of NASA technical reports
over DoE reports at both Hanscom and
Edwards is explained by the geophysics and
astronautics foci at these sites. In contrast,
DoE reports are justifiably more important to
the Kirtland respondents who interact fre-
quently with researchers from Sandia and
Los Alamos National Laboratories as well as
the Defense Nuclear Agency which are lo-
cated on or near Kirfland Air Force Base. The
most likely explanation for the preference for
domestic over foreign technical reports is the
fact that 95 percent of the respondents overall
recorded English as their native language.
Another explanation is that foreign reports
are obtained through other channels than a
library/TIC.
Conclusion
The responses obtained from survey re-
spondents at Phillips Laboratory tend to sup-
port earlier research indicating that different
technical communications and information-
related activities exist for engineers and scien-
tists. Because Phillips is a unique organization
ha that the majority of its scientists are grouped
together, away from the majority of its engi-
neers, it is easier to distinguish some of file
variations in information gathering and usage
behaviors than if this survey looked at multiple
organizations. As reported elsewhere, scien-
tists have a closer affinity for libraries and
traditional information sources than do engi-
neers. As also noted previously, there are a
wide variety of reasons for this. Because of its
special heritage and heterogeneous composi-
tion, Phillips highlights some of the more
clearly delineated distinctions between the two
disciplines. Fortunately, the evolution of
Phillips Laboratory as a consolidation of older
laboratories has permitted a concurrent evolu-
tion of the libraries at each site. As a result,
these libraries ideally suit the specialized re-
quirements of their particular clients.
Acknowledgements
The authors express their thanks to Dr. Tho-
mas E. Pinelli and the NASA/DoD Aerospace
Knowledge Diffusion Research Project for their
support of this survey. Special thanks to Eliza-
beth A. Duffel Hanscom Research Library;
Jolalne Lamb, Edwards Technical Library; and
Jo Janet Dean, Kirdand Technical Library.
* The views expressed in this article are those of the authors anddo not reflect the officialpolicy
or position of the United States Air Force, Department of Defense, or the U.S. Government.
Marilyn Von SeggernIs head of referenceat Owen Scienceand EngineeringLibrary,
WashingtonStateUniversity.Shemaybereachedvia the Inlernetat m_vonseggern@wsu.edu.
JanetM. Jourdainwasformerlychiefof technicalprocessingandsystemadministratora! the
PhillipsTechnicalLibraryatKirflandAFB,NMandisa retiredArmyReserveSignalCorpsOfficer.
117 specialibraries
References
Berul, Lawrence H. et al. Final Technical Report, DoD User Needs Study: Phase L Report I151-TR.3.
Philadelphia, PA: Auerbach Corp., 1965. (Available from NTIS, Springfield, VA AD-615 501.)
Goodman, Arnold F., John D. Hodges. Jr., and Forrest G. Allen. Final Report, DoD User-Needs Study,
Phase II. Anaheim, CA: North American Aviation, Inc., 1966. (Available from NTIS, Springfield, VA
NTIS AD-647 111.)
Pineili, Thomas E. "The Information-Seeking Habits and Practices of Engineers." Science & Technology
Libraries 11(3}: 5-25 (1991).
Kline, Stephen J. "Innovation is Not a Linear Process." Research Management 27(4): 36-45 (1985).
Ibid.
Shapley, Deborah and Rustum Roy. Lost at the Frontier: U.S. Science and Technology Policy Adrift.
Philadelphia, PA: ISI Press, 1985.
Allen, Thomas J. "Distinguishing Engineers from Scientists." Managing Professionals in Innovative
Organizations, ed. R. Katz. Cambridge, MA: Ballinger, 1988.
Pinelli, Thomas E. "The information-Seeking Behavior of Engineers." Encyclopedia of Library and
Information Science. 52, supp. 15 (1993).
King, Donald W., Jane Casto, and Heather Jones. Communication by Engineers: A Literature Revienv of
Engineers' Information Needs, Seeking Processes, and Use. Washington, DC: Council on Library
Resources, 1994.
10 Pineili, "The Information-Seeking Behavior of Engineers."
t l Kemper, J.D. Engineers and Their Profession. Philadelphia, PA: W.B. Saunders, 1990.
z2 Ibid.
13 "Science." Compton's Interactive Encyclopedia (version 2.02VWF, 1994).
14 Ritti, R. Richard. The Engineer in th_ Industrial Corporation. New York. NY: Columbia University
Press, 1971.
15 Crane, Diana. Invisible Colleges: Diffusion of Knowledge in Scientific Communities. Chicago: Univer-
sity of Chicago Press, 1972.
16 Pinelli, T.E., J.M. Kennedy, and R.O. Barclay. "The NASA/DoD Aerospace Knowledge Diffusion
Research Project." Government Information Quarterly 8(2): 112-114 (1991).
spring I996 118
17 Barclay, Rebecca O., Thomas E. Pinelli, _mdJohn M. Kennedy. "Technical Communication Practices of
Dutch and U.S. Aerospace Engineers and Scientists: International Perspectives on Aerospace," IEEE
Transactions on Professional Communication 37(2): 97-107 (1994).
Is Pinelli. Thomas E. et a[. "The Technical Communication Practices of Russian and U.S. Aerospace
Engineers and ScienUsts." IEEE Transactions on Professional Communication 36(2): 95-104 (1993).
|9 Ibid. 99.
20 Ibid.
21 Mailloux. E.N. "Engineering Information Systems." The Annual Review of Information Science and
Technology 25:239-266 (I 989).
22 Barclay, et al. ''Technical Communication Practices of Dutch and U.S. Aerospace Engineers and
Scientists." 102.
23 Pinelli. et al. "The Technical Communication Practices of Russian and U.S. Aerospace Engineers and
Scientists." lOi.
24 Young, J.F. and L.C. Hamott. "The Changing Technical Life of Engineers." Mechanical Engineering
101(1): 20-24 (1979).
Soper, Mary Ellen. "Characteristics and Use of Personal Collections." Library Quarterly 46(4 ): 397-,115
(1976).
I 19 speciallibraries
-¢
{ •
: ]
:k_f:<f>_-

